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ilOPOr nOCTOHHHOrO TOKA. coAcp)Ka. 
man ycraHOBJieHHue Ma thpobux noncTaHUHnx 



npco6pa30BaTe;iH, oamh noJiKK KOTopwx co- 
eaMHCH c pe;ibcaMH, a Apyrofi Mcpea BWK^iOMa- 
Te/iH — c KoiiTaKTiioH ceibK), Aoiio;iHHTe;ibHMfl 
npoBoa, noABeuieHHbiH Mcpea HSOJiHTopbi Ha 

OnOpaX KOHTaKTHOM CeTH. OTCaCblBaiOlUHC TpaHC- 

(})opMaTopbi» OAHH Koneu nepBHMHOM oCmotkh 
Ka)Kiioro H3 KOTopux Mepea KOHAeHcaiop noix- 

KJJlOMeH K KOHTaKTIIOMy np080ay» a BTOpHMHOfl- 

K AononHHiejibHOMy npoBOiiy. npHMCM ApyrHC 

KOHUbl TOH II ApyrOM o6mOT0K nOAKAIOMeHbl 

K peAbcy. H nepcMUMKH, cocAnnHiomHe AonoA- 

HMTeAbHblH npOBOAC pCAbCaMH. OTAUHafOtHaftCJi 
TCM, *lTO. C UeAbK) nOBhllueHMH HaAe>KHOCTM, 
OHB CHa6>KeHa <5J10K0M KOMMyiaUHM, hmcioiuhm 
KoiiTaKT CHrHa.ibHoro povie KpacHoro ofhh cse- 
To4>opa, BKJiioMeHHbifl Mcpea AByxnoAiociiHK b 
paapuB nepeMbiMKH. 
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llaofipCTCHIIO orilOi'llTCH K i.lOKTIXUII.ir)- 
TKCHHIO 9.1CKTpOnU.I»H/t<IIUI'U VOCTiimi. 

Uc.ih M3o6peTeiniH — noRMitieitHo iiaacyK- 

HOCTH CHCTCMht. 

Ha MepTe)KC hpiiBc.icM:i npHiiuiiriMa.ibiinH 

CXCMB CHCTeMbl. 5 

CiiCTCMa 3.icKTpociia6>Kenifn 3vicKTpi!Me- 
CKHx >Ke;ic3HWx iiopor riocTORHnoro lOKa 
coAep>KMT ycTaiioB.iciiiibie iia TJiroBbix iioa- 
craHUHHX npeoOpaaoBBTe^H 1. 'oa"" uojijoc 
KOTopux cocAHHeii c pejibcaMM 2, a Apyrofi 
Mepe3 BbiKAioMaTenH 3 — c KonraKTMOH ccibio 4. 
AonoANHTejibHbiM npoBoa 5, noABeiueHHWH »ic- 

PC3 H3O;iRT0pbl 6 Ha OnopaX 7 KOHTaKTIIOH 

ceTH 4. oTcacbisaioiuKe TpaHC(})opMaTopbi 8. 

-OAHH^KOHfLUJ^CpBllMHO^ 113 

KOTopbix Mene3 KoiijieHcaTOp "SririOAKjiioMCH 15 

K KOHTaKTIIOMy HpOBOAy, 3 DTOpHMIIOH — K AO- 

nojiHHTCJibiioMy npoBOAy 5, npiiMCM Apyriic 

KOHUU TOH It ApyrOH oCmOTCK nOAKAJOMClIU 

K peAbcy 2, n nepcMUMKii 10, 'coeAMiiHioiiiHc 
AOnOAHHTCJIbHUH npoBOA 5 c pojibcaMH 2. Qui- 
TCMB CHa6>KCIia 6JI0K0M 1 1 KOMMyraUHH C KOII- 2^ 
TaKTOM il.l. IIMCIOIUHM KOMTaKT CMriiaJibiioro 
peJie KpacMoro oniR cBeTO(tx)pa 12, BiuiidMeii- 
HWM Mepea AByxno.iiociiHK 13 b paapuB ncpe- 

MUMKII 10. 

CHCTCMa paOoTBCT c/iCAywmHM o6p03OM, 25 

ripH OTCyTCTBII»l 3AeKTpOnOABH>KHOrO CO- 

craaa 14 (3. n. c.) Ha Me>KnoACTaHUMOHHoA 
aoHe B pe/iCHHbix iuKa(t)ax 15 ee CBeTO(})opoB 12 
B CHrHajibKOM GjIOkc 16 pcAC >KCJiToro onm 
H pcjic 3e,ienoro oniH B036y>KAeHbi m pasMUKaio- 
lUHMH KoiiTaKTaMU 17 II 18 pcAe )«ejiToro ophh 
pa30MKtiyTU uciiH nHTBHtin JiaMiibi l9Kpaciioro 
orHJi H uemi iiMTaiiMfl KaryiucK 6jiOKa II kom- 
MyrauHH.c KOiitaKTOM II.I. FlpH 3tom iia accx 

CBeTO(|)OpaX I2 3T0H Me)KnOACTaHUHOHHOM 30Hbl 

ropHT pa3peiuaK)iUHH oroiib (jkcituh, seAeHbiH) 
M uenw Bccx ce nepeMUMeK 10 paaoMKiivTU sa- 35 
MbiKaiotuiiMii KoiiTaKiaMii G.noKa I I kommv- 

TaUHH. 

Ho KOiiraKTHOH ccTH 4 3onhi npoTCKacT tok 

rapMOHHK. 06yO10B.1ClMILIH p33HOCTblO HX Iia- 

iipBrncHMH iia cMe>KHUX noacTaimiinx aoiiLi. 
PasHOCTb aanpiL^ciMJu co3AaeTC« «*»« t 40 
pajHUH Haipy jKH na 30Hax. CMe>KHNx c pac 

CMaTpHBaCMOM 30H0H. Ho AOIlO.lMinO.TbllOMy 

npowiAv 5 iipoTeKacT tok noA acmctbhcm pa3- 

IIOCTH liaiipH>KCHllH RTOpilMHlilX OOmOTOK OT- 

cacfilBaioiiiitx Tpaiic<t)opMaro[K)B 8 cmch<iim\ 
noACTaimiiH. 3tm 06a toku mmciot paniiyK) iuvi.m- 45 
Hiiiiy 11 iiaxoA^TCH 11 npoTHBO(}>a30. TaKtiM 
o6pa30M orwciicMHBacTcn KOMnciicamiH MCiiiaK)- 
iiicro on mill lift TiirouoM ccth. 

npH iionn,'UMiiiH iia MC/KitojCTaiiuiiaiiiiori 
30116 3. n. c. 14 11 iioo.iCAyiomeM ero nopOMome- 

HHa TOK riipNiOHIIK, RpOTCKmOIUItfl II O KOHTilKT- ^ 
HOH CCTH 4. MCHHCT BCIltMUHV M Hail paiUl'll lU*. 

TaK KaK naMNKacTCH «iepe3 3. n. c. 14. Iamm 
noHnMiiiiiiu'ioi iia MC:>Kno.icTaiiutii>iiMuii .uinr 

3. il. C. 14 .I.IIIHMaOT OAHll ce G.IOK V'l.UTOK 

nyTii. TO i\ \iik:u\\\ If) cBCKKf^jpa 1 2,<^rpa>K.iaH)- 

IIUMC H KiT fK\OK V'jaCTOK. piM 0 V. ITOI » > <M MM 

p;riMi,iK:iHHiiin- hnni;iKThi 17 ii !.S pr.u- .-Ki-.i 
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iDMi oriiH jaMKiiyru ii no.T^iNir ii:iiipH;KCiiHe 
m;i .'NiMiiy 19 txpaciioro oniN cni*TO(t)opa 12 H iia 
KaryitiKy C.ioKa I I KOMM>TaiiHii. Ha 3tom cbc- 
TrH|)opo 12 ropiiT KpaciiUH oroitb M KOHTaKT 
1 t.l OnoKa II KOMMyTatum aaMUKaer uenb 
iicpcMbiMKH 10. iiaxoAmucHcn OKOJio 3Toro coe- 
ro<|>opa 12. 

Ecj)n 3. II. c. c noesAOM aaKHMacr ABa 
0;ioKa — yMacTKa. to b uiKa(|)ax 15 CBCTO(})opoB 
12. orpawAaiouiHx 3rn y^acTKH nyTH, pcJic 
mcAToro ornH ii pc;ic 3CAeHoro oniyi o6ecTO- 

MCMbI II MepC3 pa3MblKaiOUlMe 17 H 18 KOHTaKTbl 

pe^c >KC^Toro onifl noAacTcw iianpH>KeHKe 
iia jiaMnw 19 Kpaciioro onm ooohx CBeT0(})0- 

pOB 12 M Ha KaTyuiKH KOMMyTaUHOHHhIX AByx- 

nOviiocHiiKOD 13 ncpe.MUMeK 10 y 3thx cbgto- 
(})opoD; B pc3y-ibTaTe SToro Ha Asyx cbcto(})0- - 
pax ropHT KpacHUH oroHb h uenH pacnoinox<eH- 
Hux B03Ae 3Titx CBeTO{t>opaB 12 nepeMbmeK 10 

BcncACTBHc aaMbikaiiim . uencH nepeMbi- 

MCK 10 TOK B AOriOAiniTCJIbHOM npOBOAC 5 MCHH- 
CT BO.iHMHHy. It HaiipaBACHiie M cHoaa paeeH 
no BC/iHMMitc H iipoTHoonovio>KCii no (|>a3e roKy 
rapMotiHK KOHTaKTHort CCTH. MCM o6ecncMHBa- 

CTCH KOMIieHCaUHH PpH MaAHHHil 3. n. C. 1 4 83 
MOKIIOACTaittUIOlllIOH 30He. 

B TaKOM COCTOniniH CHCTCMa 3ACKTpOCHa6- 
)KeMHfl liaxOAHTCfl B TeMCHIIC BpCMCHH. flOKa 

3. n. c. 14 nepeMeiuaercH. b npcAenax oahhx 
H Tex >Ke 6JI0K0B— yMacTKOB nyTH. 

npii nepexoAC 3. n. c. 14 c OAHoro 6;ioKa — 
yqacTKa na ApyroH npoMcxoAXT cjiCAyioiUHe 
n3MeHeHH«. B niKa(J)y 16 cBeTO(}>opa 12, orpa)K- 
Aaiomero iicpBNH O.iok— yMacTOK, ciiaMaAa 
cpaCaTNBacT po;ie >KejiToro ophh. aaTCM no 
Mcpe yAa;ieHHH 3. n. c. 14 cpaOaTUBacT pe.ie 
3e.ieHoro ophh. RpM cpaCaTbiaaHMH pcAC >KeA- 

TOrO OrH« CHHMaCTCH Hanpfl)HCHHH C JiaMRbJ 19 

KpacHoro orii« m ona noTyxacT h noAacTcn na- 
npH>KCHHe Ha AaMuy 20 jKCAToro ofhh m ohb 
3aropaeTCfl, HpH cpaOaTbiBaHHH pe.ie aeACHoro 
onin c .laMHbi 20 >Ke.'iToro ornn HanpR>KeHtie 
cHMMacTCH H iiocTynacT na JiaMny 21 ae.ieHoro 
ornn, .lavna 20 noTyxaer. AaMna 21 saropaeTcn. 
Uoc.'ie cpa6arbiBaHHfl pene )KejiToro oran chm- 

MaCTCH HanpRHvCHHC C KBTyUIKH 6wlOKa 11 KOM- 

MyTauMH H cro KOMTaKT 11.1 pa3pbiBaeT uenb 
McpcMbiMKH 10. KOTopan ycTaHO&iena B03.ie 
ncpBorocBCTOi|jopa 12. na KOTopoM saropacTCfl 
>Kc.iTiiiH oroiib. 

B iiiKa(()y CBOTo4>opa, orpa)KAaK>iucro bto* 
pofi 6;iOK— ynacTOK ioth. ita KOTopbiii BbieaNca- 
er 3. II. r. 14, oTiiaAaeT pe.ie >KeAToro orHH» 
II. iH OTnaaaR>T pe.nc >Ke.iToro orHH 11 pc-ie 3e.ie- 
iiorooniH. B iicpaoM c.iyuae CHHMaercn nanpA- 
Mccinie c JiaMiibi 20 >Kc;iToro orHH, bo btopom— 
c JiaMiibi 21 3e.iciiora onm. Ha .laMny 19 Kpac- 
Mom orHH luuaoTCH iKiiipH>KeHHe, ona 3aropa- 
rii'H n oAMoiipcMOinio cpa6aTbiBaeT C.iok II 

KMMMyTaiUIII II 3aMlilKaCT KOHTaKTOM I 1.1 UCHb 

ii»;pc.\naMKM 10. paciiaio^KeHHOM oko.io cbcto- 
tjM)p.i, h:i KnTopoM uiropacTcn KpacHbifi oroiib. 

\\ po.iy.u,r:no ^nix iiopoK.iKviCHHrt w uoiiMx 
iiop«'Mij'h*K or»i\'iu"niti;un**n u.*MOiuMmc iuvihmii- 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the rehability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1 , 
installed on tractions substations, where one pole of the converters is coimected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are cormected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 11, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, bum with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 11. 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs throu^ 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 1 5, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 LI of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 1 5, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red hght on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 11 , and its contact,- 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 11, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a resuU of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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